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DETAILED ACTION 

Specification 

1 . The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Objections 

2. Claims 1-30 are objected to because of the following informalities: 

Regarding claim 1 line 10, the recitation "a transmission time" should be rewritten 
as --transmission times--. The same is true for claim 21 line 10. 

Regarding claim 7 line 4, the recitation "the at least one second bit" should be 
rewritten as --the at least one second bit stream— . 

Regarding claim 12 line 2, the recitation "a second data" should be rewritten as - 
-a second bit rate—. 

Regarding claim 21 line 10, the recitation "the plurality of symmetrical data 
pathways" should be rewritten as —the plurality of symmetrical data circuit pathways—. 
The same is true for claim 26 line 10. 

. Claims 2-11,1 3-20, 22-25, and 27-30 are then objected because they depend on 
claims 1 and 21. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1- 30 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 line 16 recites the limitation " the symmetrical pathways ". There is 
insufficient antecedent basis for this limitation in the claim. It is not known whether the 
symmetrical pathways are the data circuit pathways or the clock circuit pathways. 

Regarding claim 1 line 20, the term "substantially" is vague and indefinite 
because it is not known the metes and bounds of the claimed invention. This term can 
be found in many places in the claims. 

Regarding claim 12 lines 2, the recitation "the first and second data rate" has no 
antecedent basis. 

Regarding claim 21 line 13, the recitation "the forward data clock signal" has no 
antecedent basis. The same is true for claim 22 line 3 and claim 27 line 3. 

Regarding claim 21 line 15-16, the recitation "the distributed data clock signal" 
has no antecedent basis. The same is true for claim 26 line 13. 

Claims 2-1 1 , 13-20, 23-25, 27-30 are then rejected because they depend on 
claims 1, 12, 21, and 26. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6 . Claims 21 and 26 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Chen et al. (US 5,940,456). 

Regarding claims 21 and 26, Chen et al. disclose a multistage bit stream 
multiplexer/demultiplexer, comprising: 

a first multiplexing/demultiplexing integrated circuit that receives a first plurality of 
bit streams at a first bit rate (see Figure 4 reference numerals 502-505, E1 is the first bit 
rate) and that produces a second plurality of bit streams at a second bit rate (see Figure 
4 reference numerals 502-505, E2 is the second bit rate), wherein the first plurality of bit 
streams are greater in number than the second plurality of bit streams are in number, 
and wherein the first bit rate is less than the second bit rate (see Figure 4, E1 is the 
lowest rate, E2 is the higher rate and E3 is the highest rate); 

a clock circuit, wherein the clock circuit generates a forward data clock (see 
Figure 4 reference numeral 510); 

a plurality of symmetrical data circuit pathways that transport the second plurality 
of bit streams from the first multiplexing/demultiplexing integrated circuit (see Figure 4 
"E2 or E3" lines); 

a second multiplexing/demultiplexing integrated circuit that receives the second 
plurality of bit streams from the plurality of symmetrical data pathways (see Figure 4 
reference numeral 508, symmetric is interpreted as synchronous), wherein a 
transmission time for the second plurality of bit streams on the plurality of symmetrical 
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data circuit pathways are substantially equal (see column 6 lines 10-15, synchronous 
multiplexer/demultiplexer synchronizes the second plurality of bit streams) , and wherein 
the second multiplexing/demultiplexing integrated circuit receives the forward data clock 
and symmetrically distributes the forward data clock signal along a plurality of 
symmetrical clock circuit pathways, wherein clock transmission times associated with 
each clock circuit pathway are substantially equal (see column 6 lines 10-12, 
synchronous clock synchronizes the transmission times of the clock signals), and 
wherein the distributed data clock signal latches data from the second plurality of bit 
streams to produce a high speed bit stream (see Figure 4 "E2 or E3" lines are converted 
into a high speed line, with E1 being the lowest rate, E2 being the higher rate, and E3 
being the highest rate). 

Claim Rejections - 35 USC §103 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 1,6, 11 and 12 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Chen et al. 

v 

Regarding claim 1, Chen et al. disclose a high speed bit stream data conversion 
circuit (see column 5 lines 58-59, SPDH system) comprising: 

a first plurality of input ports that receive a first plurality of bit streams at a first bit 
rate (see Figure 4 reference numerals 502-505); 

a plurality of data conversion circuits that receive the first plurality of bit streams 
(see Figure 4 reference numerals 502-505) and that produce at least one second bit 
stream at a second bit rate (see Figure 4 "E2 or E3"), wherein the number and bit rate of 
the first plurality of bit streams and the at least one second bit stream differ (see Figure 
4 the number of "E1 or E2" lines differ from the number of "E2 or E3" lines) ; 
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a plurality of symmetrical data circuit pathways that comprise pairs of circuit 
pathways, and that transport the first plurality of bit streams from the first plurality of 
input ports, and to the plurality of data conversion circuits, wherein transmission times 
for the first plurality of bit streams on the plurality of symmetrical data circuit pathways 
are substantially equal (see Figure 4 "E1 or E2" lines coupled to reference numerals 
502-505, the lines are of the same length; therefore, transmission times should be 
substantially equal); 

a clock distribution circuit that receives a data clock signal at a clock port (see 
Figure 4 reference numeral 510), and symmetrically distributes the data clock signal to 
the plurality of data conversion circuits along a plurality of symmetrical clock circuit 
pathways (see Figure 4 reference 510 and column 6 lines 10-12, symmetrically is 
interpreted as synchronously), wherein the pathways further comprise a central trunk 
coupled to the clock port and wherein the trunk is located between a first pair of circuit 
pathways, and symmetrical pairs of branches that extend from the trunk and couple to 
the data conversion circuits (see Figure 4 clock line coupled to reference numerals 510 
and 502-505), and wherein the clock transmission times associated with each clock 
circuit pathway are substantially equal (see Figure 4 reference numeral 510, 
synchronous clock synchronizes clock signals transmitted to data conversion circuits), 
and wherein the distributed data clock signal latches data in the data conversion circuits 
from the first plurality of bit streams to the second plurality of bit streams (see Figure 4 
"E1 or E2" lines are converted into "E2 or E3" lines, with E1 being the lowest rate and 
E3 being the highest rate), and wherein the pairs of circuit pathways comprise a first 
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pathway located on a first side of the trunk and a second pathway located on a second 
side of the trunk, wherein the second side is opposite the first side (see Figure 4 
reference numeral 510, synchronous clock receives a clock signal from a signal source, 
which is not shown, and distributes synchronous clock signals to data conversion 
circuits 502-505 and 510). 

Chen et al. disclose all the subject matter of the claimed invention except the 
clock being located at a midpoint of the first plurality of input ports. However, it is well 
known in the art to locate the clock at a midpoint of the first plurality of input ports. 

Thus, it would have been obvious to the person of ordinary skill in the art to 
locate a clock at a midpoint of the first plurality of input ports in the data conversion 
circuits of Chen et al. 

The motivation for locating the clock at a midpoint of the first plurality of input 
ports is that it reduces the cost of wiring and it provides a better layout of the circuits. 

Claim 12 is rejected for the same reason as claim 1 , since claim 12 is a method 
for performing the apparatus of claim 1 . 

Regarding claim 6, wherein the plurality of symmetrical data circuit pathways 
that transport the first plurality of bit streams are symmetrical with respect to the 
symmetrical clock circuit pathways (see Figure 4, reference numerals 502-503 are 
symmetrical with 504-505 about reference numeral 508). 

Regarding claim 11, Chen et al. disclose all the subject matter of the claimed 
invention except the conversion circuit, wherein a physical length of each symmetrical 
data circuit pathways is substantially equal, and wherein a physical length of each 
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symmetrical clock circuit pathways is substantially equal. However, it is well known in 
the art to implement the pathways of the same length. 

Thus, it would have been obvious to the person of ordinary skill in the art to 
implement pathways of the same length in the data conversion circuits of Chen et al. 

The motivation for implementing pathways of the same length is that it provides 
easier implementation of the circuit. 

11. Claims 2, 7-10, 13, 22, 25, 27, and 30 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Chen et al. in view of Dorschky (US 6,636,532). 

Regarding claims 2, 7, 22, 25, 27, and 30, Chen et al. disclose all the subject 
matter of the claimed invention except the retimer that ensures data integrity between 
the first plurality of bit streams and the at least one second bit stream, and the plurality 
of delay elements operable to compensate for skewing of the data clock signal received 
by each data conversion circuit. 

The invention of Dorschky from the same or similar fields of endeavor disclose a 
plurality of delay elements operable to compensate for skewing of the data clock signal 
received by each data conversion circuit (see Figure 1 T1-Tm and column 2 lines 1-29, 
the multiplexing of data signals by each multiplexer is clocked by the common clock 
signal via the delay lines T1-Tm; the delayed clock signals are used as a retimer to 
clock each multiplexer). 

Thus, it would have been obvious to the person of ordinary skill in the art to 
implement delay elements of Dorschky into the data conversion circuits of Chen et al. 
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The motivation for implementing delay elements into the data conversion circuits 
is that it provides a more efficient data conversion circuit. 

Claim 13 is rejected for the same reason as claim 2, since claim 13 is a method 
for performing the apparatus of claim 2. 

Regarding claim 8, Chen et al. disclose the data conversion circuit comprises a 
multiplexer, wherein a number of first bit streams exceeds a number of second bit 
streams, and wherein the second bit rate exceeds the first bit rate (see Figure 4 
reference numerals 502-505, E1 is the lowest rate and E3 is the highest rate). 

Regarding claims 9 and 10, Chen et al. disclose all the subject matter of the 
claimed invention except the plurality of first bit streams comprise 4 or 16 bit streams at 
a bit rate of about 10 or 2.5 Gbps, and wherein the at least one second bit stream 
comprises 1 bit stream at a bit rate of about 40 or 10 Gbps. However, it is well known in 
the art to generate signals of bit rate as low as 2.5 Gbps and to implement a conversion 
circuit that is capable of converting a low bit rate into a bit rate as high as 40 Gbps. 

Thus, it would have been obvious to the person of ordinary skill in the art to 
generate signals of bit rate as low as 2.5 Gbps and to implement a conversion circuit 
that is capable of converting a low bit rate into a bit rate as high as 40 Gbps in the data 
conversion circuits of Chen et al. 

The motivation for generating signals of bit rate as low as 2.5 Gbps and 
implementing a conversion circuit that is capable of converting a low bit rate into a bit 
rate as high as 40 Gbps is that it provides a faster data transmission. 
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12. Claims 3-5, 14-20, 23, 24, 28, and 29 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Chen et al. in view of Dorschky as applied to claims 2 and 13 
above, and further in view of Okayasu (US 2001/0005158). 

Regarding claims 3-5, 23, 24, 28, and 29, Chen et al. in view of Dorschky 
disclose all the subject matter of the claimed invention except the switched capacitor 
networks that introduce delay increments based on a capacitance coupled to a buffer 
amplifier. 

The invention of Okayasu from the same or similar fields of endeavor disclose a 
variable delay circuit operable to delay a clock signal with variable capacitance (see 
paragraph 88, the voltage/load capacity-control-type variable delay element delays a 
referential clock by the M number of the voltage/load capacity-control-type variable 
delay elements) 

Thus, it would have been obvious to the person of ordinary skill in the art to 
implement a voltage/load capacity-control-type variable delay element as taught by 
Okayasu into the data conversion circuits of Chen et al. 

The motivation for implementing the voltage/load capacity-control-type variable 
delay element is that it provides a more efficient data conversion circuit by adjusting the 
capacitor value in the voltage/load capacity-control-type variable delay element to 
generate a desired delay amount. 

Claims 14-16 are rejected for the same reason as claims 3-5, since claims 14-16 
are methods for performing the apparatus of claims 3-5. 
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Regarding claim 17, Chen et al. disclose the data conversion circuit comprises 
a multiplexer, wherein a number of first bit streams exceeds a number of second bit 
streams, and wherein the second bit rate exceeds the first bit rate (see Figure 4 
reference numerals 502-505, E1 is the lowest rate and E3 is the highest rate). 

Regarding claims 18 and 19, Chen et al. disclose all the subject matter of the 
claimed invention except the plurality of first bit streams comprise 4 or 16 bit streams at 
a bit rate of about 10 or 2.5 Gbps, and wherein the at least one second bit stream 
comprises 1 bit stream at a bit rate of about 40 or 10 Gbps. However, it is well known in 
the art to generate signals of bit rate as low as 2.5 Gbps and to implement a conversion 
circuit that is capable of converting a low bit rate into a bit rate as high as 40 Gbps. 

Thus, it would have been obvious to the person of ordinary skill in the art to 
generate signals of bit rate as low as 2.5 Gbps and to implement a conversion circuit 
that is capable of converting a low bit rate into a bit rate as high as 40 Gbps in the data 
conversion circuits of Chen et al. 

The motivation for generating signals of bit rate as low as 2.5 Gbps and 
implementing a conversion circuit that is capable of converting a low bit rate into a bit 
rate as high as 40 Gbps is that it provides a faster data transmission. 

Regarding claim 20, Chen et al. disclose all the subject matter of the claimed 
invention except the conversion circuit, wherein a physical length of each symmetrical 
data circuit pathways is substantially equal, and wherein a physical length of each 
symmetrical clock circuit pathways is substantially equal. However, it is well known in 
the art to implement the pathways of the same length. 
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Thus, it would have been obvious to the person of ordinary skill in the art to 
implement pathways of the same length in the data conversion circuits of Chen et al. 

The motivation for implementing pathways of the same length is that it provides 
easier implementation of the circuit. 

Conclusion 

1 3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Mori et al. (US 4,727,541), Shimada et al. (US 5,726,990), and 
Karlquist (US 2003/0063626) are cited to show systems/methods that are considered 
pertinent to the claimed invention. 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pao Sinkantarakorn whose telephone number is 571- 
270-1424. The examiner can normally.be reached on Monday-Thursday 9:00am- 
3:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ricky Ngo can be reached on 571-272-3139. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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